. However, ethylacetate cannot be applied to a GEL PACK-A110 column because it easily destroys the column. Therefore, ADAM was tion, ADAM derivatives of arachidonate metabolites were separated from free ADAM and its degradation products by using HPLC (described in "HPLC Analyses").
Fluorometric analyses of PGs-ADAM To determine the optimal conditions for fluorometric detection of PGs-ADAM, fluorescence determinations of PGs-ADAM were carried out using a Hitachi F-3000 Fluorescence Spectrophotometer (Hitachi, Toyko, Japan). As shown in Fig. 2 (B), PGE2-ADAM derivatives had a fluorescence excitation spectrum with peaks at 350, 367, and 388nm when monitored at 412nm. However, fluorescence of the ADAM derivative purified using HPLC (described below) was not detected when excited at 388 nm. Therefore, fluorescence when excited at 388 nm seemed to be derived from the degradation products of ADAM and its derivatives. Moreover, the analytical wavelength (412nm) when excited at 367 nm fell on the Raman spectrum as shown in Fig 
HPLC Analyses
The determination was performed using a Hitachi 655A HPLC equipped with an F-1000 fluorometric (------) and 365nm (---).
The Raman spectrum of the eluent when excited at 365nm fell at around 412 nm, which is the analytical wavelength used in this assay system. detector, a 655-21 spectrophotometric detector and a data processor (all from Hitachi). Partial purification of ADAM derivatives of arachidonate metabolites was carried out by using a column (Hitachi) under the following conditions: mobile phase, chloroform; flow rate, 1.0ml/min at room temperature; absorbance, 250nm. The fraction corresponding to ADAM derivatives of PGs and TX was collected (Fig. 4) and evaporated to dryness.
The partially purified sample was further analysed using a Hitachi ODS column
The solvent system was methanol/distilled water/acetic acid (75/25/0.5, by vol.).
A flow rate of 0.7ml/min was used. The fluorescence of ADAM derivatives of arachidonate metabolites was monitored at 350nm (excitation) and 412nm (emission), as described above.
RESULTS

HPLC analyses of ADAM derivatives of authentic PGs and TX
When the reaction mixture containing ADAM, PGs and TX was directly applied on an ODS column and eluted with the solvent system, many interfering peaks appeared on the chromatogram, as shown in Fig.  5 (A) . However, when PGs-ADAM derivatives which had been partially purified using a GEL PACK-A110 (Fig. 4) were injected onto the ODS column, these interfering peaks disappeared from the chromatogram, as shown in Fig. 5 (B) .
The chromatographic behavior of ADAM derivatives of PGs and TX was investigated in various concentrations of methanol in the presence of 0.5% acetic acid, and it was found that 75% methanol was the most suitable eluent (Table 1) . However, we could not separate PGD2 from PGE2 under our assay conditions.
The reaction of ADAM with PGs and TX was almost completed within 4 hours at room temperature (not shown), as described in the previous paper11). The peak height of PGs-and TX-ADAM derivatives Table  2 .
HPLC analyses of PGs and TX in plasma Figure 7 (A) shows the chromatogram obtained by subjecting human plasma samples boiled for 30 min to the analytical procedure. There were not any peaks which corresponded to ADAM derivatives of authentic PGs and TX (Fig. 7 (A) and (C) ). However, several peaks corresponding to ADAM derand TXB2 could be detected in ADAM derivatives of arachidonate metabolites in the human plasma samples, as shown in Fig. 7 (B) .
By using our HPLC method, the plasma levels of arachidonate metabolites via cyclooxygenase in normal subjects were determined simultaneously (Table 3) . Table 3 Plasma levels of arachidonate metabolites via cyclooxygenase in normal subjects.
DISCUSSION
It has been reported that the derivatization of PGs and TX with ADAM provides a sensitive HPLC In these methods, however, the minimal detection limit for PGs and TX was about 100pg. Because of lower sensitivity, these HPLC methods using ADAM derivatization seem to have some limitations for the determination of the PGs and TX in plasma.
fluorescence of the analytical wavelength (412 or 418nm) was apparently interfered with by the Raman spectrum when excited at 367 or 365nm ( Fig. 2 and 3 ). In the present study, we modified the previous methods to get a higher sensitivity. Our findings that partial purification of PGs-ADAM with GEL PACK -A110 enabled us to remove interfering substances on the chromatogram (Fig . 4 and 5 ) and that the Raman spectrum of the eluent used for HPLC analysis when excited at 350nm did not interfer with the analytical wavelength (412nm) (Fig. 2 (A) and 3 ) led to modifications in the methods for the determination of PGs and TX in human plasma. S. D.) pg/ml. In our HPLC system, PGD2 was not separated from PGE2 (Fig. 7) . However, PGD2 levels in plasma have not been reported, presumably because of their low concentrations. Therefore, the PGE2 fraction which might contain PGD2 in our assay system was presumed to represent PGE2. It is assumed that the PGE2 value determined by HPLC is similar to that previously reported. TXB2 in normal plasma when the plasma extract was used for RIA3). These data seem to be consistent with our results (Table 3) .
were more than five-fold compared to our value, which is presented in 
SUMMARY
The high-performance liquid chromatography (HPLC) method for detecting prostaglandins (PGs) and thromboxane (TX) which was reported previously was found to have a serious problem in the detection of PGs and TX. In the present study, we tried to solve this problem by developing a sensitive HPLC method for determining PGs and TX in human plasma. An analytical wavelength (412nm when excited at 350nm) which was not interfered with by the Raman spectrum was found to be suitable for the detection of PGs-and TX-ADAM (9-anthryldiazomethane) derivatives. Moreover, partial purification of 9-anthyryldiazomethane (ADAM) derivatives by using a GEL PACK-A110 column enabled us to remove interfering substances from the chromatogram.
The levels of 6-Keto-PGF1, PGE2 & D2, PGF2
and TXB2 in plasma were detected simultaneously using our method. The present HPLC method is useful for determining the PGs and TX levels in biological samples.
